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From a given Vs density, determine the 
maximum value entering Sinc2 from Sincl 
(Sinclaor Sinclb). 

Ex. 93% l's density fed through Sine la 
provides a maximum value of 0x7FFC fed 
into Sinc2. 



22oo 



Propagate this maximum value through the 
direct -transpose form of each of the mini-sine 
filters making up the filter chain to be 
programmed in sinc2. 

After each adder encountered, check to see if 
saturation has occurred 
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In programming this mini-sine, we 
prevent overflow by shifting the 
operands of the saturating addition 
to the right before addition* 
Specifically* this implies shifting 
the result of the previous storage 
register to the right (sign-extending 
as needed). We also need to shift 
all subsequent coefficients in the 
current mini-sine to the right by the 
same number of shifts so that die 
addition: 

Input*Cocfficient + Previous 
storage register 
works properly. 



END 



fl6V*€ ZZ 



Program 
Address 
Unit(PAU) 



J 



Jtm 



c 

Program & 
Coefficient 
RAM 
6kx24 



Z34STA 



Boot ROM 
6kx24 



24, 



SRCB Bus 



24 



Decode 



T 



48 



I/O Control Bus 



Data 
Address 
Uait 
(DAU) 
r— 



Data 
RAM . 
4k* 24 



Data 
ROM 
4kx24 



si 



B A 
Execution 
Unit(EU) 



\ Accumulator o| 



SRCABus 



I/O Data* 
Bus 



DSP 
I/O 
Registers i 



Accumulator 1 



DSP Program Memory Map 

3FFF 

37FF 



2000 



I7FF 



0000 




DSP Data Memory/Register Map 



IFFF 



OFFF 



0000 



Data RAM 



Data ROM 
Sine Table 
Pulse/Test Oscillator 



RAM 



ROM 



o 

m 
o 

iy 
w 

P 
W 
O 
CO 
0 
la 



SRCB 



SRCA 



Latch 



24 



Latch 



■23oc 



24x24 
Multiplier 



5H. 



ALU 



^ JLL, 

\&> H S4-bit Adder I 



Agger i ^--^ 



54-bit Accumulatoci 
ACCOandACCl 

» l 



1 SR 1 SSR 1 



Pt6QA€ 



O 

UJ 

m 

a 

w 

w 

0 

s 

o 

w 

D 

CO 

C: 



13 



MUX 






ARO 




ARl 




AR2 




AR3 




AR4 




AR5 




AR6 




AR7 



-^r* \ Buffer 



Increment/ 
♦I Decrement 

"1 — 

Buffer 

~T= 

Buffer 



24 



ID ARO 


MARO 


ID ARl 


MARI 


IDAR2 


MAR2 


IDAR3 


MAR-3' 


IDAR4 


MAR4 


IDAR5 


MARS 


IDAR6 


MAR6 


IDAR7 


MAR7 



r, 



Data 
/-►Address 
Bus * 



r 



BASENDPTR 



ACEN 



Buffer 



i 



SRCA 



STACK POINTER 



KM1 — 

INTO ► 

INTl— 

trm— 
am— 

INT4- 
INT5- 
INT6- 
INT7- 



Controller 



I 



LC 


fc 


STACKLCt 


STACKPCt 


sTAaaa 


STACKPC2 


STACKLC3 


STACKPC3 


STACKLC4 


STACKPC4 


STACKLC5 


STACK»C5 


STACKLC6 


STACKPC6 


STACKLCT 


STACKPCT 


STACKLCS 


STACK PCS 


STACKLC9 


STACKPC9 


STACKLC10 


STACKPC10 


STACKLCt t 


STACKPCt t 


STACKLCt! 


STACKPCt 2 


STACKLCt 3 


STACKPCH 


STACKLCt 4 


STACKPCt 4 


STACKLCt 5 


STACKPCt 5 



ZERO' 



DECREMENT 



JL 



5 



MPARO 



PARO 



MPAR1 



PARI 



Ji. 



Propant 
±_ Address 
Bus 



SRC8 



CONTROL 
REGISTER 




Fwa€ 28 



SDTKI 



SDRDY 
SDDAT 
SDCLK 
SDTKO 



fKX> 



SQJKI 

SDRDY 

SDDAT 

SDCLK 

SDTKO 



ytco 



SDTKI 
SDRDY 
SDDAT 
SDCLK 
SDTKO 



Microcontroller 



Tok en Ouv 
Ready 
Data In 
Clock Out 
Token In 



T 



p 
m 

Q 

w 
w 

£ 

P 

W 
P 

m 
o 




FttvtLE 3oA 



wire 



1 



* 24 wires 



> 
> 



register 



multiplexer 



instate buffer 



inverter 



fi**F ?*C7 Jy> exclusive or 



gate 



Fi*»4* ?°CS adder 
Ficuai *0C3 multiplier 
F/AV4* locfb / / right shifter 




State 


Actions During State 


SO 


= D^D^.,) + D 3 (D3 k .,) 


Clear SUM 


Load DIN k 


SI 


D^D^) = D 4 (D3k.,) + D 3 (D2 k .j) 


SUM k += D 0 (D4 k >>Shift4 




S2 


DtfD^) = D^D^.,) + D 3 (Dln) 


SUM k += DoCDSfc^ShiftS 




S3 


D^DI^aD^Dlk.^ + DjCRu) 


SUM k +=Do(D2 k >>Shift2 




S4 




SUM k += Do(Dl k )»Shiftl 




S5 


Do(Rk) = DlN k +/- VREF 







7x32 bit 
RAM 



LJLJ X 





► DOUT 



State 




Actions During State 


SO 


Clear SUM 


Clear C 


Clear B 


Clear A 


SI 








Load A<Mem(D4 k ) 


S2 






Shift BKAiDA^) 


Load A<Mem(D3 k ) 


S3 


SUM k +* B(D4 k )»Shift4 


C = B(D4 k ) + A(D3 k ) 


Shift B<A(D3 k ) 


Load A<Mem(D2 k ) 


S4 








Store C>Mem(D4 k+1 ) 


S5 


SUM k += B(D3 k )»Shift3 


C = B(D3 k ) + A{D2 k ) 


Shift BkA^) 


Load A<Mem(Dl k ) 


S6 








Store C>Mem{D3 k+ i) 


S7 


SUM,, +* B(D2 k )»Shift2 


C^B(D2 k ) + A(Dl k ) 


ShiftB<A(DI k ) 


Load A<Mem(DIN k ) 


S8 








Store C>Mem(D2 k+l ) 


S9 


SUM k += B(DI k )»ShifU 


C = B(Dl k )+A(DIN k ) 


Shift B<A(DIN k ) 


Load A<Mem(VREF) 


S10 






Shift B<A(VREF) 


LoadReg A<C(Temp) 


SI1 




C = +/-B(VREF) + A(Tcmp) 






S12 








Store C>Mem(Dl k+1 ) 



Flouts 3o 62 




State 


Actions During State 




SO 


Clear SUM 


Load C < 




Load DIN k 


SI 


SUM k +s C(D4 k )»Shifl4 


Load C < D3 k 


D4 k+1 =C(D4 k ) + D3 k 




S2 


SUMk C(D3 k )»Shift3 


Load C < D2 k 


D3 k+1 =C(D3 k ) + D2 k 




S3 


SUM k += C(D2 k )»Shifi2 


LoadC<Dl k 


D2 k+ ,=C(D2 k ) + Dl k 




S4 


SUM k +-C(Dl k )»Shiftl 


C(Tcmp) = C(Dl k ) + DIN k 






S5 






Dl k+1 = C(Temp) +/- VREF 





Micro Micro Instruction Registers 
instruction 
Counter 



Interpolation 
Counter 



I RATE 

I L_ 



PO 




P1 




P2 




P3 




P4 




PS 




P6 




P7 





I tNTP I 1 1 OUTADJ 



Data Path 




Et6u*e 31 




f/wAe 32 



O 

HI 

c:i 
w 
y 

P 

W 
0 
HI 

d 



HEX 




051C O0E4AC 


04D3 00S2A1 


048A 009O9F 


i 
§ 

i 


0079 000000 


000000 0000 


0000 000000 


0000 000000 


















■< 


© 


o 




— 




o 


© 


© 


© 






















o 


o 






o 


© 


o 


© 
























o 




© 


© 


© 


© 


© 




















m 




o 




© 


© 


© 


o 


© 


















i 




o 


o 


mm 


© 


© 


© 


o 


© 


























© 


© 


© 


© 


o 


© 






















o 


o 


© 


© 


© 


© 


© 


© 




















r» 






mm 


© 


© 


© 


© 


© 












- 








00 


e 


o 


o 


© 


© 


o 


© 


© 




















©\ 


o 




© 


© 


© 


© 


© 


© 




















o 




o 


© 


© 


© 


© 


© 


© 






















o 


© 


.© 


© 


© 


© 


© 


o 






















o 


© 




© 


© 


o 


o 


© 
























© 


© 


o 


© 


© 


o 


© 




















— 




© 


© 


© 


© 


o 


o 


© 


















5 




JIBI) 






o 


© 


© 


© 


© 




















~ so 


o 


© 


© 


© 


© 


© 


o 


o 




















— t- 


o 


o 


© 


© 


© 


© 


© 


© 




















«-« oo 


o 


© 


© 


© 


© 


© 


© 


© 




















~- o\ 


o 




© 


o 


© 


© 


© 


© 




















c< O 


o 


© 


© 


o 


© 


© 


© 


© 


















2 




o 


e 


© 


© 


© 


o 


© 


© 




















o 


e 


© 


© 


o 


© 


© 


© 


















<s «** 


o 


o 


© 


© 


o 


© 


© 


© 






















o 


mm 


© 




mm 


© 


© 


© 




















o 






© 


© 


© 


© 


© 






















O 


© 


© 


© 


© 


© 


o 


















1 






© 








© 


© 


© 






















mm 


© 


© 


mm 


© 


© 


© 


















OS 


© 


© 


© 


mm 




© 


© 


© 


















? 


«n e 


o 




© 






© 


© 


© 


















<•> ~ 


e 






© 


O 


© 


© 


o 






















o 


© 


© 


© 


© 


© 


© 


















H 


«n tn 


o 


e 


© 


© 


© 


© 


© 


© 


















ca 


<n 






mm 




© 


© 


© 


© 


















U 


«n v» 


o 


© 


© 


© 


© 


© 


o 


© 


















O 




o 


© 


© 




o 


© 


© 


© 



















deby{5:01 




10 ; 



01 



oo ; 




B 




*dout 



Ficote SSA 



Tkble 1: Legend 



douUfyO 


data output bit, 0 delay 


dout 


data output bR, 0-63 dock delay 


detay(5*q 


how many docks (043) to delay output data douLdyO 


detay(5:4] 


•elects segment Into which to drect douLdiyO 


detayptfl 


selects where to tap sogmontO to get dout 



RSU t NXLCtiisrtocs. Clock Relationships with SYNC 
R5U Clocks (Created from CLK16 Rising Edge) 



CLK16 

clk-i jijTJTJTjllTJIJ^ 




IPC Clocks (created from CLK16 Failing Edge) 



mCLK 
(2.f48MHz) 

jkuc 

I^PESET 




e r 



"rFHIl 

(1.024 MHz) 
PHI2 

PHI1R 

PHtlF 

PHI2R 
PHHF 

Wl 

W2 

DAIA(RZ) 
MDAIA 

(NRZ) 




» * 


u 

I! 


: i 


he * 




RECEIVE NEW DIVIDER FACTOR 
OVER BUS 
AND STORE 

I i 



AWAIT ARRIVAL OF SYNC 
PULSE 



APPLY NEW OIVIOER FACTOR 
TO PROGRAMMABLE CLOCK 



Figure 37 



